INTRODUCTION {#sec1-1}
============

Psychiatric illnesses are one of the important health problems due to its dysfunction and burden of diseases in developing countries\[[@ref1]\] and related to many functional disorders and economical cost in health.\[[@ref1][@ref2][@ref3][@ref4]\] Electroconvulsive therapy (ECT) is an effective and well-established treatment for a variety of psychiatric illnesses\[[@ref4]\] such as patients with persistent and severe depression who have not responded to pharmacotherapy.\[[@ref5][@ref6]\] Nevertheless, all the ECT procedures were conducted under the full anesthesia and after muscular sleazy.\[[@ref5]\] However, the ECT procedure is related with some acute hyperdynamic responses and variation in seizure and recovery time,\[[@ref5]\] emergence agitation, hyperdynamic response, and lessened satisfaction in some patients after ECT.\[[@ref6]\]

There are many studies that evaluated the effect of anesthesia drugs on outcomes after ECT including speed of recovery from disorientation,\[[@ref7]\] agitation,\[[@ref6][@ref8]\] satisfaction,\[[@ref9][@ref10][@ref11]\] hemodynamic responses, seizure time, and duration of recovery.\[[@ref3][@ref5][@ref9][@ref10][@ref11][@ref12][@ref13]\] In addition, the effectiveness of anesthesia drugs such as dexmedetomidine,\[[@ref5][@ref6][@ref7][@ref8]\] propofol and thiopental\[[@ref14]\] ketamine,\[[@ref15]\] remifentanil to propofol,\[[@ref16]\] remifentanil versus methohexital\[[@ref17]\] is evaluated for anesthesia before ECT.

Nevertheless, we did not find any study that compared the effect of dexmedetomidine versus alfentanil effects in anesthesia before ECT. Dexmedetomidine is a robust α-2 receptor and helpful in decreasing of stress-induced sympathoadrenal responses and improve intraoperative hemodynamic stability during anesthesia procedures. In addition, it is reported that dexmedetomidine is effective in ECT without any serious side effects.\[[@ref6]\] Because the hyperdynamic response to ECT is associated with an acute increase in the concentrations of epinephrine and norepinephrine in plasma, the effectiveness of dexmedetomidine comparing to alfentanil hypothesized in modifying the ECT-evoked hyperdynamic response, agitation, and satisfaction of patients. In addition, since based on our search was not found a specific research regarding to comparing the effect of alfentanil and dexmedetomidine, the current clinical trial was designed to assess and compare the effect of these drugs on the acute hyperdynamic response, agitation, seizure activity time, and duration of recovery in patients undergoing ECT.

MATERIALS AND METHODS {#sec1-2}
=====================

A three phase crossover randomized clinical trial was conducted on patients who were a candidate for ECT in Arak Amirkabir Hospital. Sample size formula used based on type one error 0.05 and study power equal 0.90 and 25 eligible subjects selected for each three group. Therefore, 75 eligible criteria with inclusion criteria were assigned to three groups (25 patients in each group) after taken informed consent. Seventy-five patients with American Society of Anesthesiologists (ASA II) that were candidate for ECT according to psychologist diagnosis enrolled for the study. Then, based on inclusion and exclusion criteria selected for participating in randomized controlled trial and informed consent were taken from all eligible participants. Inclusion criteria were as follows: Affecting to ASA II, should be between 18 and 50 years old, should not be pregnant women, should be without the history of cardiovascular disease and no history of using beta-receptor blocker drugs or narcotic usage, and should not be sensitive to understudy drugs (alfentanil or dexmedetomidine). Moreover, patients who need to treatment due to severe hemodynamic instability, patients with duration of tonic--clonic seizure lower than 25 s, patients that need to more than 60% energy for induction of tonic--clonic seizure and patients that were not satisfied cooperation in the study were excluded.

All patients were visited by anesthesiologist and were assigned randomly to one of three groups after data collection regarding to demographic characteristics, vital signs, and arterial saturation oxygen percent. Block randomization method was used in the random allocation and multiple crossover design applied in this study. In group A, dexmedetomidine given as 0.5 μg/kg 10 min before induction. In group B, alfentanil was used as 10 μg/kg 10 min before induction. Moreover, in group C, saline injected as 10 ml. To blind the patients of study the volume of injected drug in A and B groups increased to 10 ml. Each intervention changed among groups after a washing phase equal at least 48 h. The framework of the study was as [Figure 1](#F1){ref-type="fig"}.

![The sequences of intervention in three phase crossover trial of dexmedetomidine (A), alfentanil (B), and saline (C). First line; A‒›B‒›C, Second line; B‒›C‒›A, Third line; C‒›A‒›B](ACA-19-263-g001){#F1}

After premedication, anesthesia was induced with thiopental (2--3 mg/kg) for all patients and for muscular sleazy and then succinylcholine 0.5 mg/kg intravenous (IV) was administered. Moreover, atropine injected for all patients for prophylactic effect in bradycardia after using succinylcholine. Ventilation conducted for all patients in three groups by 100% oxygen. After full anesthesia in patients, electrical shock applied by 30--60% energy according to psychologist diagnosis in bilateral of temporal site. Seizure time and recovery duration, arterial blood pressure mean, heart pulse rate, and the percent of arterial saturation oxygen recorded by monitoring at 5^th^, 15^th^ min, and after recovery. Recovery duration defined as from the end of succinylcholine injection to conducting orders by the patients. The interventions have been changes among groups after washing phase as bellow diagram.

Agitation score of all patients was recorded after full recovery. Scoring conducted in a Likert scale as 1 = sleepy, 2 = awake and peaceful, 3 = irritable and noisy, 4 = disconsolate noisy, and 5 = severe blenched or willing to wake up from bed or sitting on the bed and shrieking.\[[@ref18]\] In addition, the satisfaction of patients measured according to another scale that presented 1 = happy and peaceful, 2 = without rumble and not bad satisfaction, 3 = having no acquiescence or moderate satisfaction, and 4 = patient unsatisfaction and shows that patients do not like any same treatment.\[[@ref19]\] Seizure score and the mean of agitation and satisfaction scores measured by a blind psychologist regarding to treatments of groups.

All the studied patients took informed consent, and the Ethical Committee of Arak University of Medical Sciences approved the study protocol. In addition, patients that did not included or excluded from the study due to our criteria were referred to the clinic for suitable treatment.

Data were analyzed by PASW Statistics ver. 18 (IBM Co., Armonk, NY, USA) and descriptive statistics including mean and percent was used. Moreover, *t*-test, analysis of variance (ANOVA), Chi-square, and repeated measurement test were used in inferential analyses.

RESULTS {#sec1-3}
=======

Generally, 25 patients studied in this study that 15 (60%) were female. The mean age of male and females was 37.5 ± 10.8 and 39.6 ± 12.5 years, respectively (*P* = 0.465). Baseline hemodynamic parameters including arterial blood pressure mean, heart pulse rate, and percent of arterial saturation oxygen were not statistically among three groups. The values of these factors are presented at baseline column of [Table 1](#T1){ref-type="table"}.

###### 

Repeated measurement in hemodynamic parameters in baseline, 5^th^, 15^th^ min, and after study in three studied groups

  Hemodynamic parameters   Baseline     5^th^ min    15^th^ min   After study   *P*
  ------------------------ ------------ ------------ ------------ ------------- -------
  MAP                                                                           
   Dexmedetomidine         90.48±6.5    86.12±7.7    98.6±6.8     93.96±6.9     0.436
   Alfentanil              89.8±6.2     84.36±6.9    97.54±7.8    93.76±6.8     
   Control                 90.1±6.3     89.52±5.9    99.12±6.5    92.96±6.4     
  HR                                                                            
   Dexmedetomidine         87.20±9.3    81.9±8.7     95.52±6.7    93.28±7.4     0.823
   Alfentanil              85.76±10     80.28±11.6   94.92±8.4    93.16±7.8     
   Control                 84.32±10.9   84.84±12.1   95.96±9.5    92.24±9.8     
  SO~2~                                                                         
   Dexmedetomidine         98.96±0.2    98.93±0.3    97.44±1.4    99.1±0.1      0.882
   Alfentanil              98.9±0.3     98.96±0.2    97.24±1.4    98.96±0.2     
   Control                 99.0±0.12    99.12±0.1    97.4±1.8     98.98±0.1     

MAP: Mean arterial pressure, HR: Heart rate

There was not statistical significant in electroshock energy (*P* = 0.487) and seizure duration (*P* = 0.355) among groups as it presented in [Table 2](#T2){ref-type="table"}. Furthermore, there was a significant difference in recovery duration (*P* \< 0.05) among groups. *Post hoc* test (Tukey) showed that the mean duration of recovery in the control group was lower than two intervention groups (*P* \< 0.01) and there was no difference between alfentanil and dexmedetomidine groups regarding to recovery duration (*P* \> 0.05).

###### 

Comparison of energy, seizure, and recovery duration among patient in three studied groups after intervention

  Variables                 Dexmedetomidine   Alfentanil   Control     *P*
  ------------------------- ----------------- ------------ ----------- -------
  Energy (jowl)             47.6±10.6         46.48±13.1   50.6±13.6   0.325
  Seizure duration (min)    31.64±5.9         32.68±6.3    34.2±6.5    0.548
  Recovery duration (min)   29.2±4.7          31.2±3.9     26.0±3.2    0.023

The outcome variables in our study were agitation and satisfaction rate of patients after ECT. [Table 3](#T3){ref-type="table"} showed the mean difference among three groups regarding to agitation and satisfaction scores. According to the results, there was no significant difference among groups in agitation score (*P* \> 0.05). Furthermore, a significant difference observed among groups in satisfaction score among three groups. Tukey test as a *post hoc* analysis showed that there was a significant difference between dexmedetomidine and control group (*P* \< 0.001) and in alfentanil and control group too (*P* \< 0.001). Nevertheless, the difference between dexmedetomidine and alfentanil was not significant (*P* = 0.482).

###### 

Comparison of agitation and satisfaction score among patient in three studied groups after intervention

  Variables            Dexmedetomidine   Alfentanil   Control     *P*
  -------------------- ----------------- ------------ ----------- -------
  Agitation            1.96±0.2          1.84±0.37    2.06±0.04   0.287
  Satisfaction score   1.44±0.51         1.28±0.46    2.2±0.5     0.012

Hemodynamic parameters measured in 4 times in baseline, 5^th^, 15^th^ min, and after study in all patients and repeated measurement test showed that \[[Table 1](#T1){ref-type="table"}\] the trends of changes were not significant in four measurements regarding mean arterial pressure (MAP), heart rate (HR), and SO~2~ (*P* \> 0.05). In addition, ANOVA conducted to assess the difference among groups in each time and except in 5^th^ min here was no significant difference among three studied groups. Tukey test in MAP analysis showed that there was a significant difference between alfentanil and control groups in 5^th^ min after intervention (*P* = 0.027).

DISCUSSION {#sec1-4}
==========

Our results showed that the satisfaction score in dexmedetomidine and alfentanil groups was statistically higher than control group. Besides, the recovery duration was significantly lower in the control group. Nevertheless, did not observe a significant difference among groups regarding to agitation and hemodynamic parameters including MAP, HR, and SO~2~. These results are as the same of other studies. Mizrak *et al*.\[[@ref6]\] study showed that premedication with low-dose IV dexmedetomidine, 0.5 μg/kg could be useful in patients who had experienced previously and had been resistant to treatment before ECT in agitation after ECT without creating any adverse effects.\[[@ref6]\] Moreover, that study showed that the mean of convulsive activity duration was longer in group dexmedetomidine than in control group that received saline.\[[@ref6]\]

Begec *et al*.\[[@ref5]\] study also showed that IV dose of dexmedetomidine (1 μg/kg) over 10 min before anesthesia induction could be effective in preventing the acute hyperdynamic responses to ECT without any changes in seizure activity duration and recovery time. In our study, dexmedetomidine was not different by control group regarding to hemodynamic parameters. In addition, the recovery time in patients that administrated with dexmedetomidine was significantly higher. These differences may be justifiable due to lower than dose of dexmedetomidine (half of Begec study) in our study.

In Fu and White study, dexmedetomidine 0.5--1 μg used as co-anesthesia drug and could not create a significant difference with control group regarding to arterial blood pressure mean and pulse rate.\[[@ref20]\] Similar results to our and Flu study observed in Mizrak *et al*. study.\[[@ref6]\] Furthermore, in another study, remifentanil (100 μg) was effective on the incidence of acute hemodynamic responses of ECT after anesthesia with methohexital without any change in recovery and seizure duration.\[[@ref12]\] Although the mechanism of ECT is unknown but the seizure duration is an index for effectiveness of ECT and seizure time more than 25 s is an indicator for sufficiently of ECT.\[[@ref19]\] The most anesthesia drugs with short effect that using in ECT decreasing the seizure time or other complication of psychiatric disorders based on dosage in depressive patients.\[[@ref4][@ref13][@ref14][@ref18][@ref21][@ref22][@ref23]\] Therefore, narcotics such as alfentanil used for increasing of seizure time beside anesthesia drugs synthetic or separately.\[[@ref10][@ref24][@ref25]\] Moreover, the effect of dexmedetomidine on seizure is evaluated in different studies.\[[@ref5][@ref25][@ref26]\] Flu study showed that dexmedetomidine increase seizure time.\[[@ref20]\] In Mizrak *et al*. study, dexmedetomidine increased the seizure time of patients without changes in recovery duration and satisfaction of patients.\[[@ref6]\]

Alfentanil effect on seizure time was assessed in some studies. Akcaboy *et al*. study showed that using alfentanil 10 μg/kg was prepared the effective anesthesia and increased the seizure time comparing to propofol.\[[@ref10]\] In addition, similar results achieved in Nguyen *et al*. study with same dose of alfentanil in patients that candidate for ECT without consequences of narcotics.\[[@ref27]\] In addition, other studies evaluated the effect of remifentanil and methohexital separately or mixed and founded that these interventions are effective on seizure time comparing to control groups.\[[@ref12][@ref16][@ref17][@ref25]\]

Since ECT applies in patients with psychological disorder frequently, drugs that using in anesthesia should be have short recovery time. Our results in the same of Fu and White study\[[@ref20]\] showed that recovery duration was longer in intervention group. However, different results obtained in Akcaboy *et al*. study and recovery duration was similar in alfentanil and remifentanil groups and lower than control group.\[[@ref10]\] Nevertheless, in Begec *et al*. and Mizrak *et al*.\[[@ref5][@ref6]\] did not observe a significant difference between intervention and control group regarding to recovery duration. These paradoxes are due to difference of drug dosage and using succinylcholine.

The seizure time of patients in current study assessed by observation of tonic-clonic activities in patient\'s organs and did not use from electroencephalogram. This monitoring is a limitation due to the central seizure recorded by electroencephalogram may be longer than tonic-clonic activities.\[[@ref28]\] Therefore, since recording seizure time by electroencephalogram could achieve precious data of patients regarding to electrophysiological seizure activities, it is suggested that electroencephalogram method used in future studies. Moreover, side effect consequences of interventions could be comparing.

CONCLUSION {#sec1-5}
==========

In our study, using dexmedetomidine and alfentanil were effective on satisfaction of patients who were candidate for ECT. Dexmedetomidine and alfentanil were not preferable regarding to seizure time or recovery duration. Therefore, regarding to equivalency effect of dexmedetomidine and alfentanil in ECT, it seems that there was no difference between two interventions. Nevertheless, alfentanil is more accessible in Iran, and the authors suggest that drug could be select based on accessibility of dexmedetomidine and alfentanil, and psychologist and anesthesiologist prefer as well as patient condition.
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